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foimnnces of the scliolnrs in 60 classcs of the Vienna1 
public schools (nwnfa.b .trod- ?{ iahi7drc~n 1. 

The carefully worked out rcsulta of this estensivc in- 
vestigation TVCW prescntrd in over 100 tithlcs. The most 
important conclusions niay lw stt t t8d as follows : 

1. If the a-e:tther exerts any influence a t  all its effects 
are restrii.ted to re1.lat.irel-y narrow limits. 

2. Easy nicrntal work is best carried on under only 
slight dnily prossure changes. 

8 .  Under rapid pressure changes (hnring periods of 4 
t.o 30 minutes there W H ~  it primouiiced falling. off in work 
~.c(:oin liahed, mid a poorer condition in pntien ts. 

4. IPiglier t,eiiipsratures and temperntwe vnrintions, 
particulitrly those of a t,wo-dq- dur:tt,ion, caused n falling 
off in ment..zl ivork : while epilect.ics seemed t:o bc sensit~ivc 

5. Correlation with other met,eorologicnl dementa was 
generdy less c1efiiiit.e or quit8e iiiipossihle ; the latter was 
particularly t,rue for thhe quaiititmy of ozme present). 

6. If oiie dcsires to make use of trhe usual wenther- 
descriptive niet,liocls it a qmtrs niore dosirahlo to select, 
the isallohark regions (t8 h ose of rising and falling pros- 
sums) rather t.hm thc 'f:rrorit.e isobaric region.: of highs 
and lows. The isallohmic regions showed pronn yicotl 
synchronal relations in aU cases, even in tslie st,udica of 
the sc.hool children where t,he other relat,ionships were 
rather indistinct,. 

The mat,erial collectd hats been hut p:irt,ially studied 
so far, ctnd the results here siiiiimarized apply only t,n 
Vienna in 1913. 

The ine tliods einployed revealed, of course, 0iil~- a 
chronological relationship J direct effects could not be 
traced here even as well as they might through physio- 
logical esperiments. However, although t,heae methods 
do not by any ineans permit, one t,o unravel the truo 
causes of the phenomena by means of the merely ncci- 
dental or essential ooncurrent circumstances, neverthelrss 
these methods have bhe sdvantnge, among other t,liiii.gs, 
of broad foundations in every direction, of w-orking 
under natural surroundings and the ossihility of suiii- 
niarizinw conditions that can J l O t  be c 7 i r c d y  rrali2c.d ill 
an artificial esperinient. Disregarding even these nd- 
vantages, these studies offer a guide to the direction in 

.. whkh results may he properly sought for in tho fut,urc?. 

to 

HUNTINGTON ON THE CLIMATIC FACTOR.' 

By W. J. HUMPHREYS, Professor of Met.eorolobicn1 Physics. 

This latest book by Prof. Huntington, of Tala, fully 
su ports hi3 reputation tts a persist.ent worker, rceource- 
fu P advocabe, and deliglibful mrit.er. As the tit,lc of t.he 
book indicates, dimatologp is the iiiain topic, not. cli- 
matolo y as. n ~liw.onnect,ed iklld isolitted wicnce, but 
climato 5 ooy m its relation t,o and its interpreted by 
geology, Rotany, archeology, and ethnology. 

Everyone niust aclniit that. clininte ia a.11 iinport,an t 
factor in a thousand thinas, some of mhirli, likc t.lic? 
age and growth of trees, t i e  size and course of rivors, 
the me8 and depth of lakes, a,nd even the cle~c4~pment~ 
of nations and the evolution of the huiiian rave have 
accumulated innumerable and invaluable recmds : frng- 
mentary to be sure, nnd hard to int,erpret,, hut ncver 
biased and, taken together, coverina every agc from 

It is to the earliest geofogic tteon. 
conspicuous of these records that 

a 1 The Climatic Factor as illiistrated in arid America. By Ellsworth Huntington, with 
contributions by Charler Schuchert, Andrew E. Douglass, and Charles J. Kullmer. 

n Ul4. vi 341 1.2 lam, 2 maps, 90 text cuts. do. (Camegie Institu- 
~a?%Ihgt.on, Phbl. 8;. lo23 1.50. 
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Departures of temperature and of precipitation from thrir nornlo~s, 1911. 

WEATHER R.EVIEW. 

Chapter SI, “ A  niet,liod of est.iiiint.ii!g rainfall by t,he 
growth of trees,” by A. E. Douglnss. is quite t.hc hest 
discussion of t.his suhject. known t.0 t,he reriewer. For a 
number of years Prof. .Dimglass hits st>udied minut~ely 
aiid eshnustivelg the relnt.ion of the gromt.li of t.rces. :i.s 
shown by t.hP nat.ure and size of t.lieir ’. nnnu:tl” rings, t.n 
the coteiiiporaneous wextl~er in t.lieir iniinediat.~ neigh- 
borhood. With both records, tree growt.11 :tnd weilt.lier. 
before one, the relation between t,lieiii seenis t.o he clear 
aiid obvious, and inay justify Prof. Hunt,iiigtoii in apply- 
ing the same methocl t.0 t,lip big t.rees of C‘alifornin. 

There is, howerer, great cliilkulty in int,erpret.ing thc~ 
sequoia records. Though one ring, and t1iii.t n ring d l  
the way round, for each year is the rule t,liere atre many 
esceptioiis. [Tnder the, influence of cert.:iin conclit.ions, 
especially of bhe seasonal Jistribut.ion of )recipit.:kt.ion, 

the other hand conditions occasionally oht.nin t,hat. per- 
niit hut, litt,le if any annual growt,h. In ndrlit.ion t.o d l  
this the records are st.ill further coiiiplicntetl hy the fact 
that the rings often are so fragnient>ary t.lint. one side of n 
large sequoia may register an iqc? cent,uries great,er t.1ia.n 
another side. Surely t,heii the int.erpret,ations niust be 
difficult. But even so t.he sequoia’s we:tt.lier rrcords arc 
valuable because, a.mong otjlier reasons, bhcy are con- 
tinuous for the same 1oca.lit.y through t,he reiiiarknble 
period of inore t,lie.n 3,000 years. 

“The Shift of the Storiii Track,” by C. J .  IGillnier (p > 
193-~’05)~ is a vnlua.ble cont.rihfitioii t.o clinint.olopy. !is 
shows that the average st.oriii t,rn.cli across t.he ITni t.erl 
States had practically the snnw 1oca.t.ion tluriug 1 S99-1908 
that i t  had t,wo clecatlee earlier, or during IS’78-I 557. 
A4ccording t.0 the record t.ho n.~rrapc st.oriii tmck was ti lit- 
tle farther south antl n little farthrr west diiriiig tho l:i.t.c!r 
than during tho earlier period. It, docs not, follow. liom7- 
ever, at, least it does not, appeal to the revicwt.r RS follow- 
ing, t.liat there actuadly was it shift in t,he position of t,he 
average storiii track. Mnny a.ddit~ioiial Wen.t.her l3urea.u 
stations were estiLblished during the intervnl 1wtwet.n t.he 
two selected decades, and while t,liosn titlrled in t.ho Emt 
were relatively close toget.her, nncl therefore c.oulc1 not. 
1nat)erinlly ha.re modified eit,lwr t,hn niinil-jer of storms 
reported or their obsarred locubioas, the st.ntions arldecl 
in the S0ut.h and West wcrt? widely scattered antl nmst 
have alt,erecl both fact,ors. 

This consideration cloes not in tdir h a t  detmct froin 
the vallue or excellence of Prof. IGilln~er’s pa.pc!r. hiit it. 
dogs seem t.o est,op tht! assumption that any tlcfinite shift 
in a cle.cade nwrnge p:it,Ii of st,nrni t,rticks has, in t . lk  cast?! 
been a c t d l y  obsernxl. 

011 page ?:j? i t  is strated that * ‘  climatic clia.nge?; are ilucz 
priniarily t.o R strengt.liening or \w:ikcning c?f ntniospheric 
circulntipn.” A strendiening or w‘e.:ike.ning of atmos- 
pheric. circulation m-oi&l, of c,ouim, be n clinixt,ic chan e 
within it.self and woulcl induce still other changes. f t  
would semi better, however, in seeking t~ primnry cause 
of cliimtic changes, t>o go back n t least. one ninre st,ep to 
changes in tein erat,ure aiid t,em erat.ure graclieiits, for 

tom of all weather and nll  wmther changes. 
On page 334 t,he inception nf tlio carhoii-rlir~sicle t,lieor\r 

of the ice ages is, as usual, asc,ribed to drrhenius. It niay 

. t,wo rings niay be deposited (luring a sing \ year. On 

temperature nnx t,einpernture di 2 erences are lit the bot- 
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indeed have been entirely original with Xrrlienius but, 
as a niatter of fact! Tynddl suggested the same idea a t  
least 35 years earlier. 

On page 250 it is stated that “when the growth of a 
century or two is considered the trees are found on an 
average to grow relativdy fast, when the sun spots are a t  a 
inasiiiiuni and slowly‘ .when they :we a t  a inhiiniuni.” 
Elsewhere (fios. 17 ancl 42, for instance) we n.re n.ssured 
t.~iat in genera tree growth and rninfd vary togetlier and 
in the sitme sense. Tho inference, therefore, is that with 
nia.sinium siiii spots t.here is ninsiiiiuni rainfall and with 
niininium spots niiiiiiiiuiii rainf 811. 

Now, t,ha fact t,liat the areritge temperature of the 
ent.ire world, or even of a single cont,ineiit or broad zone, 
if not. motlifierl by some. such iwcide,nt. as a veil of volc.anic 
dust, is highest during spot, iiiininirt and lowest during 
s mt iiiasiiiia is nliiiost a.s definitdly estuhlishetl as is the 
cAvious fact that the average t.empern.t.ure of suiiiiner is 
highcr t.iinn t.hat of winter. This higher t.eiiiperature 
niust. imply greater evtiporntion and dso greater precipi- 
tat.iori for the world us n whole: m t l ,  so far as studied, 
t.lw records :ippnar t,o support, this couclusion. As most 
trees es:tniined seem to contradict this conclusion, while 
those of Arizonn confirm it (see I-Iuntington’s fig. 241, it 
therefore would appear that the influence of other cli- 
nintic factors on treegrowth, t.hs ini ortaiice. of seasoiial 
distribution of precipitation aiid of P ocd peculiarities all 
combine tx, ninlie it impossible to i1ife.z. froiii t,lie trees of a 
small number of places nore than the broctdest gener- 
alities about the climates of the past,. But even this, and 
Prof. Huntington claims no niore, is distinctly worth 
while. 

The solar hypothesis as clevelnprd in C!hnpter SIX, the 
assumption that changes in the solnr coiistant linvr been 
coincident with and the chit:f causes of all cliniattic. chtmges, 
including those of the glttcial and interalrrciul epochs, 
frankly does not apllear favorit1)ly to tEe pwseiit re- 
vicww, niicl Prof. Huntington hy his coniinrndnble cour- 
:E~TI-‘ to follow this hypothrsis to its logical conclusion hiis 
rrntlrrccl its weep tnnce vastly niorr difficult. On p a p  
261 he says: “With them [soltw c.hangre], however, and 
p d i a p s  ~ i m w p m h l c  a from thmi, occur chmges in the 
cwth’s interior whrrehy crustd clcforiiintion is inducecl.” 

Prohnhly to most peo le this will nppear as a reductio 
nd absurdum, and there P ore a c:oniprlling reason-if they 
wcept the appartmtly sound hgic upon which it is 
bascd-for abandoning sltogdier the solnr livpothrsis of 
v e n t  cliniiitic ohnngw, such ns undoub terlbj occurred 
timc and ngnin cluring the gcologic p s t .  

Thth find cha ter (pp. 265-3!)6), “Climates of Geologic 
Tinir,” is by &inrlrs Scliuchert, D Iiirrster of this sub- 
jwt. It presents no obvious ground for criticism nntl 
cvrii praise would be superfluous. 

It will 
intcrtist ninny people and sonic, thc cliniatologidi anioiig 
them, must study it carefully. Whether thc conclusions 
:ire nt:af~pt,c4 or rejectctl, the evidence cnn not he wholly 
igiinrc.tl. h u b  tlcss sonic rlny ex ttwsivr revisions will bc 
neecld-md mnrle-for thc subject is new ancl the con- 
clusions c.oisEessedly only tentat,ive. The book should be 
csrcfullr rcacl. It abundantly deserves it. but rend as 
tlie author would linvc i t  rrad, with n i m t d  reserve and 
tlisc,riiiiiii:it,ioii. Nor should i t  be forgottell that the sub- 
jcc.t, of climatic chan es has two sides, ab pro nnri n contra. 

Those who wish a 0th sides will find the contra well 
suiiiiiied u by Prof. Gregory,a under the caption “Is 
the Enrth !&pin Up?’’ The pro side is nrw; its ablest 
esponcnt, Prof. Suntington; its best defense, ,the book 
under review. 

e. 

Tn sum up: The hook, as a whole, is c~scellciit. 

.- . . ... .- . . .. . -. -- . 

2 Italirs are, the.reviewer’s. 
d Geographleal journal, London, Feb., Mar., 1914.43: llfi-172,293-3lS. 


